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Honorable Brendan T. Byrne
E Governor of New Jersey
Trenton, NJ 08621

-

v & sy

- Dear Governor Byrne:

b Inclosed is the Phase I Inspection Report for Wadsworth Lake Dam in

¢ Gloucester County, New Jersey which has been prepared under

: authorization of the Dam Inspection Act, Public Law 92-367. A brief
assessment of the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Lake Wadsworth Dam, a high hazard potential
structure, is judged to be in fair overall condition. The dam's
spillway is considered inadequate since 12 percent of the Spillway
Design Flood--SDF - would overtop the dam. (The SDF, in this
instance, is one half of the Probable Maximum Flood). The decision to
consider the spillway "inadequate” instead of “seriously inadequate”
is based on the determination that dam failure resulting from
overtopping would not significantly increase the hazard to loss of
life downstream from the dam from that which would exist just before
overtopping failure. , To insure adequacy of the structure, the
following actions, as a minimum, are recommended: 25

/

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980.
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- NAPEN-D
Honorable Brendan T. Byrne

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to analyze the
dam's embankment and foundation condition relative to seepage and
design the regrading of the dam crest near the left abutment and to
the right of the spillway. Any remedial measures found necessary
should be initiated within calendar year 1980.

c. The following remedial actions should be completed within one
year from the date of approval of this report:

(1) Inspect the condition of the downstream slopes behind the
spillway wingwalls and provide addition slope preotection as required.

(2) Repair the spalled concrete surfaces at the ends of the
horseshoe spillway crest, the tops of the crestwalls at the sides of
the spillway and the vertical cracks in the downstream wingwalls.

(3) Examine and repair the riser stem and wheel of the sluice
gate.

(4) Backfill and compact eroded and sloughed areas along the
upstream embankment.

(5) The downstream culvert under Delsea Drive should be
excavated by the New Jersey Department of Transportation to restore
its designed hydraulic capacity.

(6) The owner should contact the Division of Water Resources
for information relative to annual safety inspections and develop a
checklist of maintenance procedures so that records of inspections and
conditions can be maintained.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman James J. Florio of the
First District. Under the provision of the Freedom of Information
Act, the inspection report will be subject to release by this office,
upon request, five days after the date of this letter.
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» . Hongrable Brendan T. Byrne

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia 22161 at
a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the
implementation of the recommendations made as a result of the
inspection. We accordingly request that we be advised of proposed
actions taken by the State to implement our recommendations.

Sincerely,

- )\ /
€r3¢e2~
C
1 Incl JAMES G. TON
As stated Colonel, Corps of Engineers
District Engineer

Copies furnished:

Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton. NJ 08625

Mr. John O'Dowd, Acting Chief

Bureau of Flood Plain Management
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, -NJ- 08625
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LAKE WADSWORTH DAM (NJ00433)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 9 May 1979 by Louis Berger and Associates,
Inc. under contract to the State of New Jersey. The State, under
agreement with the U.S. Army Engineer District, Philadelphia, had this
inspection performed in accordance with the National Dam Inspection
Act, Public Law 92-367.

Lake Wadsworth Dam, a high hazard potential structure, is judged to be
in fair overall condition. The dam's spillway is considered
inadequate since 12 percent of the Spillway Design Flood--SDF - would
overtop the dam. (The SDF, in this instance, is one half of the
Probable Maximum Flood). The decision to consider the spillway
"inadequate" instead of "seriously inadequate" is based on the
determination that dam failure resulting from overtopping would not
significantly increase the hazard to loss of life downstream from the
dam from that which would exist just before overtopping failure. To
insure adequacy of the structure, the following actions, as a minimum,
are recommended:

a. The spillway's adequacy should be determined by a qualitied
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980.

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to analyze the
dam's embankment and foundation condition relative to seepage aund
design the regrading of the dam crest near the left abutment and to
the right of the spillway. Any remedial measures found necessary
should be initiated within calendar year 1980.

¢. The following remedial actions should be completed within one
year from the date of approval of this report:

(1) Inspect the condition of the downstrcam slopes behind the
spillway wingwalls and provide additional slope protection as required.

(2) Repair the spalled concrete surfaces at the ends of the
horseshoe spillway crest, the tops of the crestwalls at the sides of
the spillway and the vertical cracks in the downstream wingwalls.
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(3) Examine and repair the riser stem and wheel of the sluice
‘.t.o

(4) Backfill and compact eroded and sloughed areas along the
upstream embankment.

(%) The downstream culvert under Delsea Drive should be
excavated by the New Jersey Department of Transportation to restore
its designed hydraulic capacity.

(6) The owner should contact the Division of Water Resources
for information relative to annual safety inspections and develop a
checklist of maintenance procedures so that records of inspections and

conditions can be maintained.
APPROVED /‘é"‘“) P | 31:

“JAMES G. TON
Colonel, Corps of Engineers
District Engineer

DATE: /A Wev-79 79
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam:__ Lake Wadsworth Dam Fed ID# NJ 00433
and NJ ID§ 71

State Located New Jersey

County Located Gloucester

Coordinates Lat. 3944.2 - Long. 7506.8
Stream_ Mantua Creek Dl

Date of Inspection 9 May 1979

ASSESSMENT OF
GENERAL CONDITIONS

Lake Wadsworth dam is assessed as being in a fair over-
all condition although the spillway is inadequate. The
dam appears to be susceptible to overtopping and further
engineering studies are recommended in the future to
study the seepage and regrading of the dam crest near the
left abutment and to the right of the spillway wingwall.
Remedial actions to be undertaken in the future include:
1) provide additional slope protection behind the spill-
way wingwalls, 2) repair all spalled and cracked concrete
in the spillway, 3) rehabilitate the sluicegate and 4)
backfill the eroded areas on the upstream face of the
embankment.

The capacity of the spillway will accommodate only 11%
of the design flood (% PMF) but the dam is not assessed
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as UNSAFE, NON-EMERGENCY as failure from overtopping
would not significantly increase the downstream hazard
to loss of life that would exist just before overtopping
failure occurred. Hence, the spillway is not rated as
seriously inadequate.

F. Keith Jol@ P.E.
Project Managér
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams,

for Phase I Investigations. Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of Phase I Investiga-
tion is to identify expeditiously those dams which may
pose hazards co human life or property. The assessment of
the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface inves-
tigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however,
the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations

of field conditions at the time of inspection along with
data available to the inspection team. It is important

to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to
assume that the present condition of the dam will continue
to represent the condition of the dam at some point in

the future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining

the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general
condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: LAKE WADSWORTH DAM FED ID# NJ 00433

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared
in accordance with Contract FPM-36 between
Louis Berger & Associates, Inc. and the State
of New Jersey and its Department of Environ-
mental Protection, Division of Water Resources.
The State, in turn, is under agreement with the
U.S. Army Engineer District, Philadelphia, to
have this inspection performed.

Purpose of Inspection

The purpose of this inspection is to evaluate
the structural and hydraulic condition of the
Lake Wadsworth Dam and appurtenant structures,
and to determine if the dam constitutes a
hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam and Appurtenances

Lake Wadsworth Dam is an irregular 350 foot
long earth embankment with a centrally located,
reinforced concrete semicircular arch spillway.
The right embankment section is approximately
110 feet long, terminating on the north at
Pitman Downer Road. The spillway consists of
a circular arch with an overall arc length of
53.3 feet with a 3" notch in the center 18 feet.
The spillway crest is 12.5 feet above the
stilling basin, which is edged by a two foot
high concrete lip 31 feet downstream. The top
of the spillway wingwalls and dam crest are

4 feet higher tiian the spillway. The heavily




wooded left embankment is approximately 200
feet long with a top width of 12 feet and has
l1H:1V slopea. A portion of its downstream
slope is backed by an old masonry brick wall
and counterforts for approximately 60 feet.

Location

Lake Wadsworth dam is located 250 feet east of
Route 47 (Delsea Drive) in the Borough of
Glassboro and Waahington Township, New Jersey

(the corporate boundary bisects the spillway).

The dam is built across Mantua Creek approximately
1,000 feet downstream from its confluence with
Duffield Run at the Sterling Lake Dam (NJ 00434).
Lake Wadsworth is also known as Cresse (or Kressey)
Lake.

Size Classification

The maximum height of the dam is 19.5 feet with
a maximum storage capacity of 152 acre-feet.
Accordingly, the dam is in the small size
category as defined by the criteria in the
Recommended Guidelines for Safety Inspection

of Dams (storage less than 1,000 acre-feet and
height lesa than 40 feet).

Hazard Classification

Based upon Corps of Engineers criteria, the dam
is classified as high hazard aa the Pitman

power substation of the Atlantic City Electric
Company is located immediately below the left
embankment and a failure could severely disrupt
electrical service to the surrounding community.
Further, 250 feet downstream is a hydraulically
substandard 24 foot wide culvert under Route {7
which would be flooded if a dam collapse occured
(with possible disruption of numerous utilities
as well as traffic on Route d47).

Ownership

This dam is owned by Mr. Wayne Goff, c/0 Goff
Nursery, Delsea Drive, Pitman, New Jersey.

L]




Purpose of Dam

The dam is used solely for recreational pur-
poses, impounding a privately owned lake.

Design and Construction History

Particulars of the original design and construc-
tion of the Lake Wadsworth dam are uncertain and
undocumented. The original structure (with

timber spillway) was overtopped and breached
during a heavy rainstorm on July 15, 1925. The
breach caused considerable damage to the down-
stream roadway and to the Atlantic City Electric
Company's transformer station. Repairs to the
dam, performed by Michael Straub and Kolyn
Construction Company, were completed in March

1926 and included the construction of a concrete
semi-circular arch spillway designed by Mr. Dirk
A. Dedel as well as the addition of a steel sheet
piling cut off wall in portions of the embankment
on either side of the spillway. In October

1932 and May 1940, inspections showed that the
embankment had undergone erosion which warranted
repair. The owner, Mr. Wadsworth Cresse, was
notified each time and repairs were made shortly
thereafter. On September 1, 1940, the dam was
again overtopped as a result of severe flooding
which had caused two upstream dams to fail. The
concrete spillway was undamaged, but approximately
50 feet of the right embankment and 40 feet of the
left embankment near Delsea Drive were washed

out. However, the transformer station and
U.S.G.S. gauge house on the left embankment

were not damaged. The subsequent repairs to the
dam were performed by Edward H. Ellis Inc.,
General Contractors of Westfield, N.J. Although
the State Water Policy Commission recommended that
2% inch T.&G. sheeting with 4" x 5" walers be
driven into the embankment, it is not known
whether or not this was actually done. 1In
December 1970, further repairs to the dam, per-
formed by Eastern Divers, Inc. included 1) patching
of the concrete spillway with epoxy-resin concrete,
2) the stem and wheel of the sluicegate were
replaced and 3) an expansion crack in the west
wall was strapped and supported by a concrete

cap.
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1.3

Normal Operating Procedures

Operations are conducted by the owner who lives

on an island on the easterly end of the lake and

maintains a commercial nursery business just to
the south on Delsea Drive (see Section 4).

PERTINENT DATA

Drainage Area

The drainage area of Lake Wadsworth is 6.7
square miles.

Discharge of Dam Site

The spillway capacity with the reservoir at
crest elevation is calculated to be approxi-
mately 1,280 cfs. Discharge records are
available at this site as a stage discharge
gaging station is located on the dam. Maximum
recorded discharge is 4,200+ cfs (1940).
Elevation (Above M.S.L.)

Recreation Pool - 71.0

Top of Dam = 75.0

Streambed at Center Line of Dam - 55.5+
Reservoir

Length of Recreation Pool - 1,800 feet
Length of Maximum Pool - 2,200 feet

Storage

Recreation Pool - 70 acre-ft.
Top of Dam - 152 acre-ft.

Reservoir Surface

Recreation Pool - 13.3 acres
Top of Dam - 27.7 acres

Dam

Type - Earth embankment with concrete spillway
Length - 350 feet

SN RSN S
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; Structural Height - 19.5 feet (at spillway)
i Freeboard between normal reservoir and top of
' dam - 4.0 feet
Top Width - 15+ feet
Side Slopes - 1:1 (upstream), 1.5H:1V (downstream)
Zoning - composition and compactness unknown
h. Diversion and Regulating Tunnel |
None f
i. Spillway
Type - Concrete, semi-circular arch weir
Length of Weir - 53.3 feet (effective
length = 50°')
Crest Elevation - +71.0
j. Regulating Outlet "
e,
24" vertical lift steel sluice gate (invert y
elevation +60.5+)
;
| smmm——




SECTION 2 - ENGINEERING DATA

DESIGN

Design plans were available only for the 1925 con-
crete spillway construction which were prepared by
Mr. Dirk A. Dedel. The design indicated the overall
height, geometry and footing dimensions and called
for a 1:2:4 concrete mix (2,500+ psi) and steel
sheeting to be driven along the dam axis but the
extent of this corewall is unknown. It appears from
photographs that the corewall was entirely washed out
in the 1940 flood. The circular spillway and down-
stream apron are supported by a steel sheeting
cofferdam. No design analyses or records of any

‘subsurface investigations were located although a

compact grey sand was uncovered during the 1925
construction. The predominant soils in the vicinity
are composed of recent alluvium sands and silts with
discontinuous intermingled layers of clay. The
alluvium overlies swampy deposits in some areas which
are generally encountered at depths less than ten
feet. Below this is Kirkwood sand, in most areas
extending down to bedrock. Drainage of the
foundation soils is usually poor and the depth to
bedrock is greater than 100 feet.

CONSTRUCTION

No data was located regarding who accomplished

the initial construction or what records were kept.

As the dam has always been in private ownership,

it is doubtful if any additional records are readily
available other than those at the Division of Water

Resources.

OPERATION

The dam has operated as an uncontrolled overflow
facility with very infrequent regulation of the
lake level by use of the 24-inch sluice gate (see
Section 4).

i
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2.4 EVALUATION

Availability

Sufficient engineering data is available to
determine the structural adeguacy of the concrete
spillway although no meaningful design computa-
tions were located. No data was acquired upon
which to base an assessment with regards to the
embankment composition or zoning. However,

except for the zone immediately to the right

of the spillway, this is not particularly rele-
vant (see Section 6) and the power station benched
area stabilizes the entire left embankment.

Adequacy

The engineering data relating to the spillway

is regarded as sufficiently adequate to render
the following assessment without recourse to
gathering further information. However, it is
believed that further data relating to the earth
embankment would be required in the future and
such additional information should include
embankment cross sections, borings and piezometer
readings in selected localities (see Section 7).

Validity
The validity of the spillway data is not

challenged as the inspection revealed it exists
substantially as designed.




7

SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

General

Visual inspection was conducted on 9 May 1379
and revealed the spillway to be carrying a
constant flow. The inspection team also
reviewed the conditions at the Sterling Lake
dam (which is at the Wadsworth Lake headwaters)
in light of its juxtiposition and past records
of failure. This dam is reported on separately.

Dam

The dam crest is fairly level except at the left
abutment and heavily wooded, as are the sideslopes.
Both the upstream and downstream slopes are very
irregular and have few areas where the original
grades are stabilized. The downstream slope to
the left of the spillway has been regraded by
the Atlantic City Electric Co. substation site
work, leaving a effective embankment height of

6 to 8 feet. There is considerable sloughing

of the slopes behind the downstream wingwalls,
in spite of some recently placed concrete block
slope protection. Also, there are numerous
smaller eroded areas along the upstream slopes.
Immediately to the left of the spillway, there
is a 60' long brick masonry wall built along

the downstream edge of the crest. This counter-
forted wall retains the crest embankment from
obtruding onto the power station property. The
U.S.G.S. gaging station is situated immediately
above the wall on the dam crest. The wall
appears to be part of a foundation of an earlier
building which occupied part of the substation
property.

The crest to the right of the spillway is more
heavily eroded and considerably distorted by
numerous foot paths and trails. There is
evidence of clear seepage emanating at the toe
of the downstream wingwall over a width of about
20 feet. The phreatic line is about 3 to 4 feet
above the lower streambed.




Additionally, there is a low (2'-3') stone
masonry wall just below the crest near the left
abutment. This wall is badly deteriorated and
was apparently installed after the 1940 flood
when a small breach occured in this area.

Just downstream of this wall is a small brick
building which houses a municipal sewage pumping
station.

Appurtenant Structures

The semi-circular concrete spillway is 34 feet
wide and has an 18' by 3" notch formed in the
center portion. The crest shows no differential
settlement and is in moderately good structural
condition except both downstream wingwalls have
major structural cracks (which have been repaired
in some areas with wrought iron straps and expan-
sion bolts. According to records, these cracks
occurred immediately after the construction was
completed in 1925. The exposed tops of the
wingwalls are badly eroded with several inches

of concrete spalled off. The walls are 4 feet
above spillway crest and establish the dam crest
elevation.

The condition of the 16" thick concrete invert
slab could not be observed due to the depth of
water which is confined by the 2' high sill

at the downstream edge. However, as this is
cast monolithically (and heavily reinforced)
with the wingwalls and horseshce arch, minor
cracking would cause no undue concern.

The 24" low level gate is positioned on the
right of the spillway. The stem is bent ocut
of alignment but appears to be operable if the
stem is straightened up. The stand and wheel
are presently partially buried and the timber
operating platform indicated on the design
drawings is completely demolished.

Reservoir Area

The reservoir has a stable, well-defined shoreline
and is fairly clear of debris. The slopes are
fairly steep except near each abutment and heavily
wooded. The present owner lives on a small




island near the Sterling Lake dam which discharges
the Duffield Run tributary into Mantua Creek

about 1,000 feet southeast of the study dam.

The shoreline along the south westerly edge

is considerably steeper and for the most part,
undeveloped. The lake bed is composed of sand
and gravel and there appears to be very little
siltation.

e. Downstream Channel

E | Mantua Creek flows under Delsea Drive 250 feet

E downstream from the dam. The left bank is

' protected by an 8 foot high timber bulkhead

| constructed from the left wingwall of the
spillway to this 24 foot wide culvert. This

I protection places the substation platform about
2 feet above the street grade on Delsea Drive.
The downstream channel is quite heavily silted
up and the hydraulic capacity of the box culvert
is severely restricted. Delsea Drive, according
to records, was overtopped by 5.5 feet of water
during the 1940 storm. Roughly 600 feet further
downstream, Mantua Creek passes under Holly
Drive in three 72" CMP culverts.
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4.1

4.2

4.4

SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

Operational procedures were not observed by the
inspection team. The spillway operates as an
uncontrolled weir and there are no current records
of any procedures in effect.

MAINTENANCE OF DAM

Recently, modest attempts have been undertaken by the
owner to stabilize the eroded areas at each side of
the downstream wingwalls. About 10 years ago,
certain areas of the spillway concrete were repaired
with epoxy-resin and the previously mentioned
vertical cracks in the wingwalls were strapped with
steel ties. It appears there has been no maintenance
of the embankment since it was repaired in 1940.

Maintenance of Operating Facilities

There is no day-by-day operation as the only facility
is the low-level 24" sluicegate.

DESCRIPTION OF WARNING SYSTEM IN EFFECT

No formal system exists except for monitoring by

local police and Civil Defense personnel during heavy
storms. As previously stated, the owner resides on an
island in the lake and is cognizant of the past history
of overtopping and his responsibilities.

EVALUATION OF OPERATIONAL ADEQUACY

The present operational procedures are deemed to

be adequate in view of the owner's proximity to

the site and the lack of downstream hazards insofar
as human life is concerned. As evidenced by the

two previous failures, the safety of the Lake
Wadsworth dam is only exacerbated should failure of
any of the several upstream dams occur. This, in no
way, eschews the necessary remedial measures that are
recommended in Section 7.

11
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SECTION S5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

Design Data

Based on the criteria in the Recommended
Guidelines for Safety Inspection Dams, Lake
Wadsworth dam 1s sma*I in size but 1is classified
as high hazard. One half the probable maximum
flood was selected as the design storm by the
inspecting engineer. Precipitation data was
obtained from Hydrometeorological Report #33.
The routed outflow from Sterling Lake was
included in the overland inflow to Lake Wadsworth.
The inflow hycdrograph and reservoir routing

were computed utilizing the HEC-1 computer
program. Thic gave a peak inflow to the reser-
voir of 11,823 cfs (5,483 cfs from Sterling plus
6,442 cfs from the remaining drainage area; the
slight difference is caused by staggering of

the peaks). Routing this through the reservoir
reduced this total inflow slightly to an outflow
of 11,754 cfs. The spillway capacity before
overtopping occurs is 1,280 cfs and thus can
accommodate only 1l1% of the design flood and

is therefore considered inadequate.

Experience Data

No meaningful original design data was available
for review. Records do indicate however, that
three separate sections of dam were washed out

in September 1940 during a severe storm. A
maximum discharge of 4,200 cfs was later computed
as this flood overtopped the spillway by 5.6
feet. By comparison, the PMF desi¢ Slood would
overtop the spillway by 8.4 feet.

Visual Observations

The spillway structure appears to be in a satis-
factory condition except for the questionable
condition of the low-level sluice. From a
hydraulic standpoint, the major concern of the
inspection team was the lower portions of the
dam crest near the left abutment.

12




d. Overtopping Potential

Based on the results of the hydraulic analysis,
the capacity of the spillway is inadequate to
accommodate the SDF (see Paragraph 7.l.a). The
dam has been overtopped at least twice in the
past and the hydraulic review indicates there
remains considerable potential for overtopping
in the future.

e. Drawdown

At the present time it could prove difficult
to dewater the lake via the 24" blowoff pipe
as the gate may be inoperable. However,
should this situation be remedied, it would
take approximately a day and a half to dewater
this lake, assuming no inflow from Sterling
Lake. :

13
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

: a. Visual Observations §

As a result of the field inspection and review
of the spillway design plans, the structural §
stability of the dam is believed to be moderately !
‘- good although the crest is susceptible to over-

] topping, especially should any of the upstream
dams fail. The two areas on the embankment

crest which were of concern are at the left
abutment and immediately to the right of the
spillway. At the former, overtopping would

flood into Delsea Drive, the sewage pump house
and into the electrical sub-station property.

In this area, the crest appeared to be between

1l and 2 feet below the design crest although

the exact amount could not be determined due

to the heavy undergrowth on the crest. The
latter area, behind the downstream wingwall,

has been recently partially protected with
cinder-block slope protection but remains a
critical zone with seepage emenating several

feet above the downstream flowline. The rate

of flow was extremely small and could not be
meaningfully estimated.

b. Design and Construction Data

Summarizing Section 2, no detailed design com- §
putations or construction plans were available i
to fully assess all of the elements of the

spillway but sufficient overall dimensions £
were obtained which, together with the field

observations, reveal a conservative, well-

engineered design. Based on its observed

condition, the position and size of reservoir,

it is believed that additional structural

studies are unnecessary. However, as set forth

in Section 7, additional hydraulic review could

possibly result in upgrading the long-term i
operating characteristics. g

g >
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Operating Records

The performance of the spillway appears to have
been satisfactory since the 1940 breaching.
There are no records regarding other operational
deficiencies except further deterioration of

the structure since the most recent (1974)
inspection.

Post Construction Changes

There have been no major modifications since
the 1925 construction of the main elements of
the dam as they exist today. However, the
electrical substation has been modified in
more recent times, and the left bank of

the downstream channel protected by the
timber bulkhead. The finished grade of the
substation area has been raised which
additionally helps stabilize a considerable
portion of the dam embankment.

Seismic Stability

The dam is located in Seismic Risk 2one 1 and
experience indicated that dams in this

zone will have adequate stability under dynamic
loading conditions if they are stable under
static loading conditions. In the opinion of
the inspection team this dam is stable under
static loading conditions.

15
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SECTION 7 - ASSESSMENTS/RECOMMENDATIONS/
REMEDIAL SECTIONS

7.1 DAM ASSESSMENT

Safety

Subject to the inherent limitations of the

Phase I visual inspection, Lake Wadsworth Dam

is judged to be in a fair but sound overall

structural condition although the spillway is

capable of discharging only 11% of the % PMF

design flood. However, the dam is adjudged

not to be UNSAFE, NON-EMERGENCY, in the opinion

of the inspection team a failure from over- |
topping would not significantly increase the
hazard to loss of life downstream from the }
condition that would exist just before over-

topping failure. Due to the downstream

hydraulic constraints at Route 47 and Holly

Drive, a high tailwater condition would be

present just below the study dam and the over-

topping would not appreciably worsen this

condition.

There is no economically feasible way of
increasing the present spillway capacity and
the potential for overtopping the southwesterly
end of the embankment (near the left abutment)
remains considerable. No detrimental findings,
except for seepage flow, were observed which
cannot be alleviated by the remedial repairs
enumerated below.

Adequacy of Information

The information obtained for the Phase I
inspection is deemed to be adequate for the
enclosed assessment but additional geotechnical
information would be required should further
studies be undertaken regarding the seepage.

Urgency

No immediate urgency is attached to implementing
any further studies and the remedial measures
set forth below should be undertaken in the
future.
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d. Necessity for Further Study

In view of the downstream conditions reflecting
the high hazard classification, further studies
are recommended relating to the seepage and
hydraulic operations.

RECOMMENDATIONS /REMEDIAL ACTIONS

It is recommended that further engineering studies
be initiated in the future to study 1) the seepage
zone behind the right spillway wingwall and 2) the
re-grading of the dam crest near the left abutment
and to the right of the spillway. At that time,
consideration could be given to installing an
auxiliary spillway immediately behind the right
wingwall to augment the discharge capacity.

a. Recommendations

- Inspect the condition of the downstream
slopes behind the spillway wingwalls and
provide additional slope protection as
required.

- Repair the spalled concrete surfaces at
the ends of the horseshoe spillway crest,
the tops of the crestwalls at the sides
of the spillway and the vertical cracks
in the downstream wingwalls.

- Examine and repair the sluicegate riser
stem and wheel.

- Backfill and compact eroded and sloughed
areas along the upstream embankment.

Further, the downstream culvert under Delsea
Drive should be excavated by the NJDOT to restore
its full hydraulic capacity.

b. O&M Maintenance and Procedures

No additional procedures other than those cur-
rently in effect appear to be warranted. The
owner should contact the Division o. Water
Resources for information relative to annual
safety inspections and develop a checklist of
maintenance procedures so that records of
inspections and conditions can be maintained.

17
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View of Spillway

May, 1979
View of Highway Culvert Approx. 150' Downstream from Dam
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May, 1979
View of Buttressed Wall - Downstream Slope of Left Embankment
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1 May, 1979
View of Erosion of Downstream Slope of Right Embankment
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 6.7 sg. mi.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 71 M.S.L. (70 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 75 M.S.L. (152 acre-feet)

——

ERLEVATION MAXIMUM DESIGN POOL: _Unknown

ELEVATION TOP DAM:73 M.S.L.

CREST:

a.
b.
C.
d.
e.
f.

OUTLET WORKS:

a.
b‘
c.
d.
e.

Elevation _+75.0
Type earth embankment

Wideth 2 B4
Length_330Q

Location Spillover _None __

Mumber and Type of Gates ..None __

Type _Semi-circulay weix (50' effective length)
Location_120' from right abutment

Entrance inverts _+71

Exit inverts__+55.5

Emergency draindown facilities .1 = 24" sluice gate

HYDROMETEOROLOGICAL GAGES: Hydro unit #02040202

a.
b.
cl

MAX DMUM

Type __Water Quality

Location on dam crest

Records 1940‘Qr’6

NON-DAMAGING DISCHARGE:. 1280 cfs
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CHKD. BY, DATE

SUBJECT.

- WARSWORTH _LARSE _DAM

sheer no.. A3 oF.
eroJECcT S 23% .

Spillway discha rae

Over spillway cresf Over daun
Effectve length = S0 L=(350-350)
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